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$d_{i}\in \mathbb{R}^{n}$ . $i=1,$ 2, $\cdot\cdot,$ $\ell(\geq 2)$ $I\equiv\{1,2, \cdots, \ell\}$ ,
$\mathbb{R}^{n}$




$z\in \mathbb{R}^{p}$ $f(z)=z$ $\mathbb{R}^{\ell}$ $\mathbb{R}^{\ell}$
$\dot{\iota}\in I$





$B$ $\mathbb{R}^{n}$ $B$ (gauge)
$\gamma$ : $\mathbb{R}^{n}arrow \mathbb{R}$ $x\in \mathbb{R}^{n}$ $\gamma(x)\equiv\inf\{\lambda>0 : x\in\lambda B\}$ $B$




$\mu_{i}$ : $\mathbb{R}arrow[0,1]\equiv\{x\in \mathbb{R}:0\leq x\leq 1\},$ $i\in I$ $x\in$
$\mathbb{R}^{n}$ $i\in I$ $\mu_{i}(\gamma_{i}(x-d_{i}))$ $d_{i}$ $x$
1415 2005 168-175
163
$x<0$ $\mu_{\mathrm{i}}(x)=0,$ $i\in I$ $x\in \mathbb{R}^{n}$











(2) $\max\mu_{\mathrm{F}\mathrm{M}\mathrm{C}\mathrm{P}}(x)\equiv(\mu_{1}(\gamma_{1}(x-d_{1})), \mu_{2}(\gamma_{2}(x-d_{2})),$ $\cdots,$ $\mu_{\ell}(\gamma_{\ell}(x-d_{\ell})))^{T}$
$X\in \mathbb{R}^{n}$
FMCP [6] $z\equiv(z_{1}, z_{2}, \cdot\cdot, z_{\ell})^{T}\in \mathbb{R}^{\ell}$ $\mu(z)$
$\equiv(\mu_{1}(z_{1}), \mu_{2}(z_{2}),$ $\cdots,$
$\mu_{l}(z_{l}))^{T}$ $x\in \mathbb{R}^{n}$ $\gamma(x)\equiv(\gamma_{1}(x-d_{1}),$ $\gamma_{2}(x-$
$d_{2}),$
$\cdot\cdot’,$




$x\in \mathbb{R}^{n}$ FMCP (efficient solution) FMCP
$F_{\mathrm{E}}$ maximin (fuzzy maximin
location problem, FMMP)
(3) $\max\mu_{\mathrm{F}\mathrm{M}\mathrm{M}\mathrm{P}}(x)\equiv\min\{\mu_{1}(\gamma_{1}(x-d_{1})), \mu_{2}(\gamma_{2}(x-d_{2})), \cdots, \mu\ell(\gamma_{\ell}(x-d_{l}))\}$
$X\in \mathbb{R}^{n}$
FMMP [5]
[7] $x\in \mathbb{R}^{n}$ \mu FM P (x) $x$







max-T (fuzzy max-Tlocation problem,
FMTP) FMMP




( 2 ) ,. FMMP minimum
$x\in \mathbb{R}^{n}$ $\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}(x)$ $x$
$T$ $\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}$ ’
$\mathbb{R}^{n}$ ( T) $i\in I$
–
$A_{i}$ A , $i\in I$
$T$
$T$





$i\in I$ $\mathbb{R}^{n}$ $[0, 1]$ (2), (3) (4) $\mathrm{A}\backslash$
$\mu_{\mathrm{i}}(\gamma_{i}(x-d_{i})),$ $i\in I$ $\mu_{i}(x))i\in I$
$\ovalbox{\tt\small REJECT} \mathfrak{h}\backslash$ , maximin
max-T
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(triangular norm) ( t- (t-norm)) $[0, 1]$
$T$ $T$ : $[0_{i}1]^{2}arrow[0,1]$ $x,$ $y,$ $z\in[0,1]$ 4
l (T1) $T(x, y)=T(y, x)$ ( ), (T2) $T(x, T(y, z))=T(T(x, y),$ $z)$ ( ), (T3)
$T(x, y)\leq T(x, z)$ whenever $y\leq z$ , ( ) (T4) $T(x, 1)=x$ ( $\sqrt$ )
1(t- ( ) $x,$ $y\in[0,1]$
(i) $T_{\mathrm{M}}(x, y) \equiv\min\{x, y\}$ (minimum)
(ii)
$T_{\mathrm{D}}(x_{7}y)\equiv\{$
$\min\{x, y\}$ if $\max\{x, y\}=1$
0otherwise
(drastic product)
(iii) $\lambda\in(0,1)\equiv\{x\in \mathbb{R} : 0<x<1\}$
$T^{(\lambda)}(x, y)\equiv\{$
0if$x\in(0, \lambda),$ $y\in(0,1)$ or $x\in(0,1),$ $y\in(0, \lambda)$
$\min\{x_{l}y\}$ otherwise
(iv) $m\subset\prime \mathbb{N}$ $\mathbb{N}$
$T_{\mathrm{V}}^{[m]}.(x, y)\equiv\{$
$\min(\frac{\lfloor mx\rfloor}{m},m\infty my)$ if $x,$ $y\in[0_{\}1)$
$\min\{x, y\}$ otherwise
$x\in \mathbb{R}$ $\lfloor x\rfloor$ $x$ $[0, 1)\equiv\{x\in \mathbb{R}$ : $0\leq$
$x<1\}$ TM[l]=T
t- $T$ $x,$ $y\in[0,1]$ + $T_{\mathrm{D}}(x, y)\leq T(x, y)\leq T_{\mathrm{M}}(x, y)$
minimum drastic prodcut t- $\backslash \mathrm{J}$
$T^{(\lambda)},$ $\lambda\in(0,1)$
$T_{\mathrm{M}}^{[m]},$ $m\in \mathbb{N}$ [4] Proposition 363 7.30
t- 1 $T_{\mathrm{M}}$ t-
(T1) (T2) t- $T$ $\ell$
$x_{i}\in[0,1],$ $i=1,$ 2, $\cdot\cdot,$ $k+2$ (
$T^{k+1}(x_{1}, x_{2}, \cdots, x_{k+2})\equiv T(T^{k}(x_{1\}}x_{2}, \cdots, x_{k+1}), x_{k+2})$
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$T^{1}(x_{1}, x_{2})\equiv T(x_{1}, x_{2})$ $T^{l-1}$ $P-1$
$T$
2 (t- $\ell$ ) $x_{1},$ $x_{2},$ $\cdots,$ $x_{\ell}\in[0,1]$
(i) $T_{\mathrm{M}}(x_{1}, x_{2}, \cdots, x_{\ell})=\min\{x_{1}, x_{2}, \cdots, x_{\ell}\}$
(ii)
$T_{\mathrm{D}}(x_{1}, x_{2}, \cdots, x_{l})=\{$
$x_{i}$ if $x_{\dot{J}}=1,$ $\forall j\neq i$ for some $i$
0otherwise
(iii) $\lambda\in(0_{j}1)$
$T^{(\lambda)}(x_{1}, x_{2}, \cdots, x_{\ell})=\{$
0if $x_{\mathrm{i}}\in(0, \lambda),$ $x_{j}\in(0,1)$ for some $i_{)}\dot{J}$ with $i\neq\dot{J}$
$\min\{x_{1}, x_{2}, \cdots, x_{f}\}$ otherwise
(iv) $m\in \mathrm{N}_{7}H\equiv\{i\in I : x_{i}<1\}$
$T_{\mathrm{M}}^{[m]}(x_{1}, x_{2,)}\ldots x_{l})=\{$
$\min$ { $mx_{l},$ $\cup mx_{2},$ $\cdots,$$\frac{1mx_{\ell}}{m}m\}$ if $|H|\geq 2$. $r$1 $m$ ’ $m$ ’ . $rn$ $\mathit{1}$ $|-$
$x_{i}$ if $Xj=1,$ $\forall j\neq i$ for some $\dot{\iota}$
$|H|$ $\text{ }$ $H$
$T_{\mathrm{M}}$ FMTP FMMP $T$ t- $x\in \mathbb{R}^{n}$
$x_{i}=\mu_{i}(\gamma_{i}(x-d_{i})),\dot{l}\in I$ $T(x_{1}, x_{2}, \cdots, x_{l})$ 1 $x$ (
2(iv) $H$ $|H|\leq 1$ $d_{i},$ $i\in I$
1 $T=T_{\mathrm{M}\mathrm{J}}$
,, $T=T_{\mathrm{D}}$ $|H|\leq 1$
0 $T=T^{(\lambda)},$ $\lambda\in(0,1)$
$\lambda$ $|H|\leq 1$
0 $T=T_{\mathrm{M}^{\backslash },}^{[m]}m\in \mathrm{N}$ $|H|\leq 1$
[ $\frac{k}{m})\frac{k+1}{m}),$ $k\in\{0,1, \cdots, m-1\}$ $\frac{k}{m}$
3. FMTP $S_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}^{*}$ $S_{\mathrm{F}\mathrm{M}’\Gamma \mathrm{P}}^{*}$
F
$\mu$
$\mathbb{R}^{n}$ $[0, 1]$ $\alpha\in(0,1]\equiv\{x\in \mathbb{R}:0<x\leq 1\}$ $\mu$
$[\mu]_{\alpha}\equiv\{x\in \mathbb{R}^{n} : \mu(x)\geq\alpha\}$ $\mu$ $\alpha-$ ( $\alpha$-cut)




$\mu_{i},$ $i\in I$ $j\in I$ l $A_{j}$ $T$
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t- $S_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}^{*}\neq\emptyset$ $\mathrm{m}\mathrm{a}\mathrm{x}x\in \mathbb{R}^{n}\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}(x)>0$ .
S:MTP\cap F $\neq\emptyset$
FMMP FMMP FMCP
$\mu_{i},$ $i\in I$ $j\in$ $A_{j}$
$S_{\mathrm{F}\mathrm{M}\mathrm{M}\mathrm{P}}^{*}\neq\emptyset$ $\max_{X\in \mathbb{R}^{n}}\mu_{\mathrm{F}\mathrm{M}\mathrm{M}\mathrm{P}}(x)>0$ $S_{\mathrm{F}\mathrm{M}\mathrm{M}\mathrm{P}}^{*}\cap F_{\mathrm{E}}\neq\emptyset$
4. FMTP FMTP
FMTP FMTP $\alpha^{*}$
$\alpha^{*}=\max\{\alpha\in[0,1] : [\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{\alpha}\neq\emptyset\}$ $\alpha>\alpha^{*}$
$[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{\alpha}=\emptyset$ $\alpha\leq\alpha^{*}$ $[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{\alpha}\neq\emptyset$ ,. FIVITP
[\mu FM P]\mbox{\boldmath $\alpha$}. $[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{0}\equiv \mathbb{R}^{n}$ $\in\in(0,1]$
2 FMTP \epsilon -
2
0 $[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{1}\neq\emptyset$ $[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{1}$ FMTP
$[\alpha_{\mathrm{I}_{\lrcorner}}, \alpha_{\mathrm{U}}]:=[0,1]$ 1 $\circ$
1 $\alpha_{\mathrm{U}}-\alpha_{\mathrm{L}}<\epsilon$ $[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{\alpha_{\mathrm{L}}}$ FMTP $\alpha_{\mathrm{L}}$
2 $\circ$
2 $\alpha:=\frac{\alpha_{\mathrm{L}}+\alpha_{\mathrm{U}}}{2}$ $[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{\alpha}\neq\emptyset$ $\alpha_{\mathrm{L}}:=\alpha$
$\alpha_{\mathrm{U}}:=\alpha$ 1 $\circ$
2 $\lfloor\log\frac{1}{\in}\rfloor+1$ 2 0
1 $\alpha\in(0,1]$ [\mu FMTP]
t- $T$ \mu $\gamma_{i)}\dot{l}\in I$ I . $[\mu_{\mathrm{P}\mathrm{M}\mathrm{T}\mathrm{P}}]_{\alpha}$
$[\mu_{\mathrm{F}\mathrm{M}\mathrm{T}\mathrm{P}}]_{\alpha}=\gamma^{-1}(\mu^{-1}([T]_{\alpha}))$




(ii) $[T_{\mathrm{D}}]_{\alpha}= \bigcup_{i\in I}\{1\}^{i-1}\cross[\alpha_{\dot{J}}1]\cross\{1\}^{\ell-\mathrm{i}}$
(iii) $\lambda\in(0,1)$
$[T^{(\lambda)}]_{\alpha}=\{$
$[\alpha, 1]^{l}$ if $\mathrm{a}\in[\lambda, 1]$
$[ \lambda, 1]^{f}\cup(\bigcup_{i\in I}\{1\}^{i-1}\cross[\alpha, 1]\cross\{1\}^{\ell-i})$ if $\alpha\in(0, \lambda)$
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(iv) $m\in \mathbb{N},$ $K \equiv\{\frac{1}{m}, \frac{2}{m}, \cdots, \frac{m-1}{m},1\}$
$[T_{\mathrm{M}}^{[m]}]_{\alpha}=\{$
$[\alpha, 1]^{\ell}$ if $\alpha\in K$
$[^{\rfloor\underline{m}_{\frac{\alpha}{m}}\underline{+1}},1]^{\ell} \cup(\bigcup_{i\in l}\{1\}^{i-1}\cross[\alpha, 1]\cross\{1\}^{l-i})$ if $\alpha\in(0,1]\backslash K$
{ $\mathbb{R}^{2}$ $P=4(I=\{1,2,3,4\})$ $d_{1}=(1,5)^{T},$ $d_{2}=(3,3)^{T},$ $d_{3}=$
$(5,0)^{T},$ $d_{4}=(0,1)^{T}$ $\gamma_{\dot{\mathrm{t}}},$ $i\in I$ $B_{i)}i\in I$
$B_{1}=\{(x, y)^{T}\in \mathbb{R}^{2} : -1\leq x\leq 2, |y|\leq 1\}$
$B_{2}=\{(x, y)^{T}\in \mathbb{R}^{2} : x-|y|\geq-1\backslash x\leq\prime 1\}$
$B_{3}=\{(x, y)^{T}\in \mathbb{R}^{2} : |x|+2y\leq 2, |x|-y\leq 2\}$
$B_{4}=\{(x, y)^{T}\in \mathbb{R}^{2} : X\geq-1, |y|\leq 1, x+|y|\leq 1\}$
( 1) $(a_{1}, b_{1}, c_{1})=(1,2,4),$ $(a_{2}, b_{2}, c_{2})=(2,3,6),$ $(a_{37}b_{3}, c_{3})=(1,3,5)$ ,
$(a_{4}, b_{4}, c_{4})=(2,4,8)$ $i\in I$ {
$\mu_{i}(x)=\{$




$\frac{\mathrm{Q}-\mathrm{I}}{c_{t}-b_{t}}$ if $x\in(b_{i}, c_{i}]$
( 2) $T_{\mathrm{M}},$ $T_{\mathrm{D}},$ $T^{(0.3)}$ $T_{\mathrm{M}}^{[4]}$ FMTP
$\max T(\mu_{1}(\gamma_{1}(x-d_{1})), \mu_{2}(\gamma_{2}(x-d_{2})),$ $\mu_{3}(\gamma_{3}(x-d_{3})),$ $\mu_{4}(\gamma_{4}(x-d_{4})))$
$X\in \mathbb{R}^{2}$
$\in=0.01$ FMTP 2 $S_{T}^{*}$
$\alpha_{T}^{*}$
$T_{\mathrm{M}},$ $T_{\mathrm{D}},$
$T^{(0.3)}$ $T_{\mathrm{M}}^{[4]}$ FMTP 2
7 ( 3)
$\alpha_{T_{\mathrm{M}}}^{*}=\alpha_{T^{(03)}}^{*}=0.664063$, $\alpha_{T_{\mathrm{D}}}^{*}=0.328125$ , $\alpha_{T_{\mathrm{M}}^{14_{\acute{\rfloor}}}}^{*}=0.5$
$S_{T_{\mathrm{M}}}^{*}$ $=$ $S_{T^{(0.3)}}^{*}=\{(x, y)^{T}\in \mathbb{R}^{2} : y\geq 2.32813, y\leq 0.5x+1.17188, y\leq-x+4.67188\}$
$S_{T_{\mathrm{D}}}^{*}$ $=$ $\{(x, y)^{T}\in \mathbb{R}^{2} : y\geq 1.65625, y\leq 0.5x+0.5, y\leq-x+4\}$
$S_{T_{\mathrm{M}}^{[4]}}^{*}$
$=$ $\{(x, y)^{T}\in \mathbb{R}^{2} : y\geq 2, y\leq 0.5x+1.5, y\leq-x+5\}$








$\fbox 3$ (a) $S_{T_{\mathrm{M}}}^{*}=S_{T^{(03)}}^{*}$ ; $(\mathrm{b})\backslash S_{T_{\mathrm{D}}}^{*}$ ; (c) $S_{\tau_{\mathrm{M}}^{r}}^{*}\mathrm{t}^{41}$
5. , maximin max-T
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